Deadly Links

To be used in the grade 7: Cluster 1: Interactions Within Ecosystems

SLO:  7-1-01 Students will use appropriate vocabulary related to their investigations of interactions within ecosystems. Include bioaccumulation.
GLO’s

D2 Students will understand various biotic and abiotic components of ecosystems, as well as their interaction and interdependence within the ecosystems and within the biosphere as a whole.

SLO 7-1-11 Students will explain, using ecological pyramids, the potential for bioaccumulation within an ecosystem.
GLO’s

D2 Students will understand various biotic and abiotic components of ecosystems, as well as their interaction and interdependence within the ecosystems and within the biosphere as a whole.

E1 Students will describe and appreciate the similarity and diversity of forms, functions, and patterns within the natural and constructed world.

E2 Students will describe and appreciate how the natural and constructed world is made up of systems and how interactions take place within and among these systems.

E3 Students will recognize that characteristics of materials and systems can remain constant or change over time, and describe the conditions and processes involved.

Content Objective(s):

Students will be able to:

1. Give examples of food chains and energy flow. 

2. Describe possible consequences of pesticides entering food chains.
3. Describe how some toxins in the body do not leave, rather it accumulates each time it enters the body. This is called bioaccumulation. 

Materials:
Multicoloured "Bendy" drinking straws cut into thirds. Set aside the straws with the "bendy" portion. Chose a colour to represent the pesticide (say green). There should be a portion of about 1 green piece for every non-green piece. There should be about 30 pieces per student.
About 35 baggies
clip board to take notes, chalkboard or whiteboard to display the information after the simulation

Instructional Strategies:
Discussing, Observing, Cooperative Learning, Participating, Experimenting



Background Story: (To be read by the teacher)

On a Saturday morning in late August, Olly a teacher in the city, tossed her well used hiking supplies in her small car and started to drive to her favourite park. As she started the hour dive, she recalled her visits over the years. She enjoyed walking through the paths, the trees and shrubs enveloping her like an emerald blanket. Her favourite activity was to sit on the bench overlooking the valley and watching the birds glide by, especially the red tailed hawk. It glided so effortlessly as it searched for prey. The majestic keer sent shivers up her spine. While keeping an eye on the road, Olly occasionally glanced over the lush corn and wheat fields, hoping to catch a glimpse of a hawk or two.

When she arrived at the park, Olly got out of the car and took a long stretch. It was good to be back! The sun shone warm on Olly's face. The wind blew gently across her face, carrying hints of lilac and other late blooming flowers. Looking up, the canopy of trees were vibrant green and healthy. It felt good to get away from the bustle of the city. Here everything was peaceful, and quiet. 

Olly changed to hiking shorts, hiking boots and a T-shirt. It has been only in the past few years she didn't have to dress up for the mosquitoes. She slipped her water bottle in her backpack and headed off down the perimeter trail with a little bounce in her step. The sounds of traffic, telephones and radio had melted away to the rustle of the poplar leaves above, and steady rhythm of her footsteps on the path.

Olly hiked around the loop for a half an hour before heading up the ridge to her favorite bench overlooking the valley. The last stretch was steep and she had to work hard to get up the last bit. Olly sat down hard on the bench and took some time to catch her breath. As she breathed easier, the world around her got quiet, very quiet. It was then Olly realized that she could hear no bird songs. In fact she didn't hear any birds in the whole half hour she hiked to the bench. She strained her ears to hear the hawks, or any bird. It was eerily quiet. 

Olly remember a few years ago, at the same time of year, she spotted almost 50 birds in ten minutes. But now, after twenty minutes of listening, she heard nothing. Another hiker joined on the bench. He had mentioned that there were some birds still around, but only a fraction of what it was five years ago. 

Procedure - Simulation:

1. Tell students that this is an activity about "food chains". If they are not familiar with the term, spend time in establishing a definition. (Food chain: a sequence or "chain" of living things in a community, based on one member of the community eating the member above it and so forth; e.g., grasshopper eats plants like corn, shrews eat grasshoppers, hawks eat shrews.) 

2. Have the students read the instructions on the handout entitled: “Food Chain Role Play”

3. Divide the students into three groups. In a class of 26 students, there would be two "hawks", six "shrews", and 18 "grasshoppers". (Work with approximately three times as many shrews as hawks and three times as many grasshoppers as shrews.) Optional: Have grasshoppers, hawks and shrews labelled so they can easily be identified; e.g. are ties for grasshoppers, red bandannas for "red-tail hawks" and brown arm ties for shrews. 

4. Hand each "grasshopper" a small paper or plastic bag or other small container. The container is to represent the "stomach" of whatever animal is holding it. 

5. With the students’ eyes closed or otherwise not watching where you place the "food," distribute the straight pieces of pipe cleaner around in a large open space. Outside on a playing field if it is not windy or on a gymnasium floor will work; a classroom will also work if chairs and tables or desks can be moved back. 

6. Give the students their instructions. The grasshoppers are the first to go looking for food. The hawks and shrews are to sit quietly on the sidelines watching the grasshoppers; after all, the hawks and shrews are predators and are watching their prey! At a given signal, the grasshoppers are allowed to enter the area to collect food and place the food in their stomachs (the bags). The grasshoppers have to move quickly to gather food. 

7. The shrews are now allowed to hunt the grasshoppers. The hawks are still on the sidelines quietly watching the activity. The amount of time available to the shrews to hunt grasshoppers should take into account the size of the area in which you are working. In a classroom, 15 seconds may be enough time; on a large playing field, 60 seconds may be better. Each shrew should have time to catch one or more grasshoppers. Any grasshopper caught by a shrew – that is, tagged or touched by the shrew, must give its bag of food to the shrew and then sit on the sidelines. 

8. The next time period (from 15 to 60 seconds, or whatever time you set) is time for the hawks to hunt for food. The same rules follow. Any shrews still alive may hunt for grasshoppers; grasshoppers are hunting for the food chips that represent corn or other plants; and the hawks are hunting for the shrews. If a hawk catches a shrew, the hawk gets the food bag and the shrew goes to the sidelines. At the end of the designated time period, ask all the students to come together in a circle bringing whatever food bags they have with them. 

The teacher will lead a discussion with the students with the following questions:

	· What kind of strategies did you use to escape predators? 

· If you were a predator, what of strategies did you use to capture the prey?

· Who survived the first round?

· How many grasshoppers are still “alive”?
· I have designated the green straws to be “special” straw. 

· How many grasshoppers have “special” (green) straws in their stomachs? 

· Guess what? These special straws are contaminated with a pesticide. The grasshoppers that had green drink straws in their stomach did not actually survive this round because you have traces of a pesticide in your stomach.
· What is a pesticide?

· A pesticide is a human administered chemical that controls organisms. A herbicide controls unwanted plants and an insecticide controls unwanted insects. 

· Pesticides have been around for centuries. The earliest account of pesticides is 1200 B.C. when Egyptians used natural resources such hemlock and aconite to control pests. Throughout history natural pesticides were used around the world. Even arsenic, a harmful poison was used by ancients to get rid of pests.

· Count how many of the grasshoppers were killed by the pesticide.

· The following information that is asked of the students will be recorded by the teacher on a clip board. Teacher informs students that he/she is collecting the information for classroom use.

· Ask other students (dead grasshoppers) to help count the straws in each of the shrew’s stomachs.

· How many shrews are “alive”? 

· How many straws do you have in your stomach?

· How many “special” (green) straws do you have in your stomach?

· If over half of your straws are green, you have been poisoned indirectly by the pesticide.

· Ask other students to help count the straws in each of the hawk’s stomachs?

· How many straws do the hawks have in their stomach? 

· How many “special” (green) straws do the hawks have in their stomach?

· If over one-third of your straws are green, then you are not affected, but your eggs in the next season will be too weak for you to sit on, so you do not have any young.


9. Food that the animals eat is broken down and used to as fuel to move, breathe, grow, reproduce, etc. Have all the remaining "live" animals to split their non-green pile in half and move it to the side to be collected by the teacher to represent the food used as fuel. During this time, also collect all of the straws from the "poisoned" animals as well. Ask the students to take note that the green pile was not collected by the teacher because this kind (DDT) can not be broken down by the body, so it stays in it. Ask the students to note how much greater the proportion of green straws to non-green straws are now.

10. Explain to the students that the simulation will be run a second round. All of the living grasshoppers have "reproduced" and have returned the population back to the original number (meaning all grasshoppers caught or "poisoned" in the first round will be "new" grasshoppers in the second round. They will require new bags. Similarly, the shrews have repopulated the area, so all expired shrews become new shrews again. All animals that survived at the end of round one will continue with the tokens they have remaining in their bag.

11. Set up the playing field again, with the tokens collected in step 10 as well as the bending pieces (which, unbeknownst to the students, will be your new pesticide token). Start the scenario as before, with the same timing. (Note: the students will probably avoid the green pieces, now knowing they could mean death, which will be incongruent to nature. This is why the pesticide token changes to something they wouldn't recognise as "dangerous" for the second round.)

12. At the end of the time, stop the game and call together the students again. Ask them to count their tokens into three piles: green, bending, and other. This time, the pesticide tokens were the bending pieces (as well as the green pieces from the first round). Collect data from the different animal types again. Any grasshoppers with any green or bending piece is dead, any shrews with 50% or more green or bending straw is dead. Record the pesticide to non-pesticide tokens in the hawks.

The teacher will lead a discussion with the students with the following questions

	· Who survived the second round?

· How many grasshoppers are still “alive”?

· This time I have designated the bendy straws to be the special straws (along with the green ones from round one). I changed the “special” straw so that you as the unknowingly animal would select the bendy straws without knowing that it was a pesticide. 

· How many grasshoppers have “special” (bendy and/or green) straws in their stomachs? This is the number that were killed by the pesticide. 

· How many shrews are “alive” in round two? 

· How many straws do you have in your stomach?

· For the second round, 

· What is the total of “special” (green and bendy) straws combined in your stomach?

· Ask other students (dead grasshoppers) to help count the straws in each of the shrew’s stomachs.

· How many straws do the shrews have in their stomach? 

· How many “special” (green and/or bendy) straws do the shrews have in their stomach?

· Same as the first round, if over half of your straws are the “special” kind, you have been poisoned indirectly by the pesticide.

· Ask other students to help count the straws in each of the hawk’s stomachs

· How many straws do the hawks have in their stomach? 

· How many “special” (green and/or bendy) straws do the hawks have in their stomach?

· If over one-third of your straws are green, then you are not affected, but your eggs in the next season will be too weak for you to sit on, so you do not have any young. If over two thirds of the straws are of the “special” kind, you have been poisoned and died.

· As we discussing before pesticides are poisons that control organisms. In the beginning of the second round the animals that were still alive were required to keep all their green straws in their stomachs and redistribute half of their total straws in their stomachs. The green straws or the pesticide stay inside the stomach of the animal until the animal dies or eaten by a predator. The animals that have the green straws in the stomach are now including the bendy straws to their total count of pesticide in the stomach. When a pesticide/toxin is not able to leave the body of the animal it is called bioaccumulation.

· An example of a toxin/pesticide that bioaccumulates in the bodies of insects is DDT (Dichloro-diphenyl-trichloroethane). DDT is a synthetic pesticide that was discovered in 1874, but it was not until 1939 that it was discovered to have the ability to kill insects. DDT was very effective against mosquitoes. DDT helped humans by stopping epidemics of malaria, louse-borne typhus, and yellow fever. However, the effect of DDT did not stay within the insects but entered the food web.


13. Either at the location or back in the classroom, refer to the “Food Chain Role Play” handout. With the information obtained on the clipboard during the simulation, quickly calculate the concentrations of “special” tokens (pesticides) in the average shrew the average hawk for the first and second round. Write these amounts on the board for the students to copy in their handout. The proportion of the pesticide to non pesticide has increased from first to second round. This is an example of bioaccumulation. Though little bit of toxin may not affect some animals, it eventually builds up - accumulates - until it becomes a problem. The result is that their ability to reproduce may be affected. They may also become sick or die.

Complete the Story: (To be read by teacher)
After returning back home, Olly shared her experience with some naturalist friends, one a well-known writer. They researched the problem and discovered the fields surrounding the park had been sprayed with DDT to control the grasshopper infestations. Though the DDT had benefited the preserve by drastically reducing the mosquito population, it also was the cause of weak egg shells. The birds had less and less offspring survive the next year. Over several years, the group convinced the government to ban DDT.

It is now ten years since Olly noticed the quietness of the wilderness. She has come back with her 8 year old daughter, Anna. Together, they take the shortcut to the bench overlooking the valley. As they sit down, a distinct keer echoes through the valley. Anna beams. She has heard her first hawk.

This story is based what really happened in Massachusetts, USA in 1958. A owner of a private bird sanctuary was alarmed at the rate of dead and dying birds. She wrote a nature writer, Rachel Carson, about the plight of the birds. Carson later wrote a book entitled Silent Spring in 1962, addressing the dangers posed by DDT. The American Science Advisory Committee confirmed the hazards of DDT in 1963, and it was banned soon after. Though it took some time to get the toxin out of the food web, many birds are making a recovery.

Student work:

Instruct the students to complete the questioned posed on the handout.

Limitations:

As Educators, we need to realize the limitations of this simulation. Obvious incongruities to life include the artificial time line, the simplified food chain, and the simplified ecosystem. In real life, toxins would not build up in the organisms as fast as in the game. The game also assumes all of the consumers to reproduce once a year all at the same time (i.e. between round one and two). Since the participants have learned what the “pesticide” looks like after round one, they will naturally try to avoid it. In the field, however, the grasshoppers would not be able to identify the toxin in the field. 
References:

Western Regional Environmental Education Council. (1998) Project Wild Activity Guide 
www.basd.net/technology/STEEP/Environment/4.5/Deadly%20Links.htm

www.aleb.org/alebhtm/pesticide_History2_files/frame.htm

Food Chain Role Play
We are going to participate in a role play to investigate this story. We will play the roles of a primary consumer (grasshopper), secondary consumer (shrew) and a tertiary consumer (hawk). The grasshoppers will start by foraging around the field picking up “energy tokens” (drinking straw pieces) and putting them into their “stomach” (a bag provided by the teacher). After a certain amount of time, the teacher will allow the shrews to enter the playing field. They will collect energy tokens by tagging the grasshoppers. After a certain amount of time, the teacher will allow the hawks to enter the playing field. They will collect energy tokens by tagging the shrews (and only shrews). 

If a player is tagged, she/he will give up his/her baggie and will sit on the side of the playing field. The teacher will end the game and call everyone into a circle, where the food tokens will be counted. At this time, the teacher will give you the next instructions.
Questions:
What animal were you?

Did you get eaten in the first round?


In the second round?

	
	You
	The Average Shrew
	The Average Hawk

	
	# of tokens you have
	# of Special tokens
	Total # of  tokens
	# of Special tokens
	% of  Special tokens in the body
	Total # of tokens
	# of Special tokens
	% of Special tokens in the body

	Round

1
	
	
	
	
	
	
	
	

	Round

2
	
	
	
	
	
	
	
	

	Predict Round 3
	
	
	
	
	
	
	
	


What did the Special tokens represent?

How does the Percentage of Special tokens in the average shrew change from Round 1 to Round 2? 
Predict what you would find if we went on a third round? 

Consider what other organisms and natural resources would be affected by the pesticide. Construct a food web illustrating your examples. 

Mercury is another toxin that accumulates in the body. The source of mercury is mainly from mining process, but also natural erosion from the soil. It enters the aquatic food web, absorbed by algae. Trace how mercury is transferred from the algae to humans. How might this affect the fishing industry/ our diets?

This role play was a simulation. What were some of the limitations of it? (i.e. What aspects of it was not true to life?) You may want to think about the length of the role play, reproduction of the different animals mentioned, other organisms involved, etc. 

Victoria Eidse

Kevin Stoesz

